Nest-like (NH 4 ) 2 V 6 O 16 Á 1.5H 2 O structures have been facilely synthesized. A hydrothermal method has been employed. A reaction mechanism for the formation of (NH 4 ) 2 V 6 O 16 Á 1.5H 2 O structures is discussed. a r t i c l e i n f o 
Introduction
Over the past few years, considerable attention has been devoted to the synthesis of one-dimensional (1D) nanostructured materials such as nanotubes, nanorods, nanowires and nanobelts, because of their novel physical and chemical properties [1] [2] [3] . Among various metal oxide nanostructures, one-dimensional vanadium oxide-based nanostructured materials have interested many researchers over the last few decades due to their outstanding structural flexibility [4] , diverse technological applications in catalysis [5, 6] , rechargeable lithium ion batteries [7] , chemical sensors or actuators [8, 9] , electrochemical pseudo-capacitors [10] and electro-chromic coatings [11] . Several synthesis methods, such as thermal evaporation, surfactant-assisted solution, hydrothermal and solvothermal have been employed to prepare 1-D nanostructured vanadium oxides and their compounds [12] [13] [14] [15] [16] 
Characterization
Powder X-ray diffraction (PXRD) data were recorded on a Philips X'pert PRO X-ray diffractometer with graphite-monochromatized Cu Kα radiation (λ¼1.541 Å) operated at 40 kV and 30 mA. The Fourier transform infrared (FTIR) spectrum of the sample was collected using a Thermo Nicolet FTIR spectrometer. The water content in the sample was investigated by thermogravimetric analysis (TGA) using a SDT Q600 thermomicrobalance in N 2 atmosphere from room temperature to 600 1C at a heating rate of 10 1C min
. The morphologies of the products were examined by a Quanta-200 scanning electron microscope (SEM) equipped with an energy dispersive X-ray spectroscopy (EDX). The nano-/microstructure of the product was observed by transmission electron microscopy (TEM) and selected area electron diffraction (SAED) which were performed with a Hitachi model H-600 instrument operating at 100 kV.
Results and discussion
The PXRD pattern of the as-prepared sample is shown in Fig. 1a . All the diffraction peaks in the pattern can be readily indexed to a pure monoclinic crystalline phase of (NH 4 asymmetric stretching and the symmetric bending vibrations of NH 4 þ [20] .
The TG-DTA curves of the as-prepared sample are shown in Fig. 1c . The first weight loss of 5.6% from 1001C to 255 1C mainly resulted from the evaporation of NH 3 and water. The second weight loss of 8.0% from 260 to 375 1C was caused by the deintercalation of strongly-bounded water. The exothermic peak at 412 1C can be assigned to the oxidation of V (IV) to V (V) [22] .
The morphology and structure of the (NH 4 ) 2 V 6 O 16 Á 1.5H 2 O product were investigated by SEM and TEM. The product obtained at 120 1C for 1 day (Fig. 2a) does not indicate any regular, welldefined shaped structure and is composed of a mixture of nanorods and nanobelts. When the experiment was performed at 130 1C for 3 days, the product exhibits nest-like morphology made of nanobelts (Fig. 2b and c) . When the reaction was performed at 160 1C for 3 days (Fig. 2d) , the dispersed nanobelts were obtained. The obtained nanobelts have the smooth surface with an average width of 300-400 nm and the length of several tens of micrometers. Fig. 3a shows the TEM image of selected individual (NH 4 ) 2 V 6 O 16 Á 1.5H 2 O nanobelts. The SAED pattern (Fig. 3b) shows clear diffraction spots, indicating a single crystal structure. The result from EDX shows (Fig. 3c) 
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